Heparan sulfate potentiates the autocrine action of basic fibroblast growth factor in astrocytes: an in vivo and in vitro study.
Increasing evidence indicates that heparan sulfate proteoglycans have a critical role in the regulation of the activity of basic fibroblast growth factor by interacting with it or its receptor. In this study we examined the possibility that heparan sulfate can modulate the basic fibroblast growth factor system at a more fundamental level than activity regulation, by influencing the synthesis of basic fibroblast growth factor and its receptor messenger RNAs. Previous studies in vitro indicate that basic fibroblast growth factor promotes proliferation and differentiation of astrocytes. Accordingly, we examined the possibility that the action of heparan sulfate on the basic fibroblast growth factor system could have a critical role in the modulation of reactivity and/or proliferation of astrocytes in vitro and in vivo. We report that basic fibroblast growth factor applied to pure astrocyte cultures or rat neocortex promoted an increase in the messenger RNA for basic fibroblast growth factor itself and for its receptor. Furthermore, basic fibroblast growth factor applied directly into the brain elicited an increase in messenger RNA for the astrocytic marker glial fibrillary acidic protein. All of these actions, both in vitro and in vivo, were highly potentiated when heparan sulfate was applied in combination with basic fibroblast growth factor. These results suggest that basic fibroblast growth factor regulates astrocytic proliferation or reactivity via an autocrine cascade that involves induction of its own receptor and that this action is modulated by heparan sulfate.